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APPARATUS FOR DISPENSING PARTICULATE 
MATERIAL 

BACKGROUND OF THE INVENTION 

This invention generally relates to an apparatus for 
dispensing particulate materials, and more speci?cally, 
to an apparatus for dispensing a composition of course 
and ?ne particles. 

Various food commodities, such as several cereal 
products, consist of a blend or mixture of coarse and 
?ne particles. For example, some cereals include ?akes 
having a range of sizes, and some of these ?akes may be 
quite small while others may be comparatively large. 
Other cereals include sugar coated, puffed or ?akes; and 
during handling and processing, small sugar particles 
may become separated from the much large ?akes. 
These food products are often packaged by ?lling a 
large dispensing device with a bulk quantity of the com 
modity, and dispensing or feeding small quantities of the 
bulk mixture through a funnel that forms a bottom or 
lower portion of the dispensing device, into small, indi 
vidual packages that are then prepared for sale to the 
consumer. 

Prior art processes and apparatuses are known for 
dispensing food commodities of above-described type 
generally produce excellent results. However, dif?cul 
ties are occasionally encountered with these prior art 
arrangements. For example, in U.S. Pat. No. 4,286,883 
entitled “Blending Apparatus For Bulk Solids”, the 
ingredients of the bulk composition tend to segregate 
from each other as they are poured into and subse 
quently passed downward through the dispensing de 
vice. Typically, the ?ne particles tend to collect in the 
center of the dispensing device, while the coarse parti 
cles tend to collect toward the sides of that device. 
Moreover, when the bulk composition is discharged 
from the dispensing device, initially product from the 
center of the device tends to ?ow out faster than prod 
uct from the sides of the dispensing device. As a result, 
the food materials fed into the individual small packages 
do not always have the most preferred proportion of the 
different particulate ingredients. A similar result can be 
obtained in U.S. Pat. No. 4,548,342 in which a device is 
used for controlling the ?ow of particulate solid mate 
rial through a bin having an internal hopper with inner 
and outer tapered surfaces which in this case requires a 
central channel and multiple segregated peripheral 
channels. These multiple channels can provide addi 
tional problems of particulate segregation in view of the 
variable ?ow of solids in each of the multiple channels. 
One solution for the above problem has been de?ned 

in copending application U.S. Patent Application Ser. 
No. 861,478. ?led May 9, 1986, which is assigned to the 
same assignee as is the present application, entitled “Ap 
paratus For Dispensing A Blended Composition Of A 
Particulate Ingredient” wherein a conical plug is lo 
cated in an apparatus similar to that of U.S. Pat. No. 
4,286,883 to prevent a segregation of the individual 
materials of the mixture prior to the packaging step. 

Also, on occasion, the particles will become jammed 
in the dispensing device. This interferes with the regular 
?lling of the individual packages, and often an apprecia~ 
ble amount of time and effort is required by an operator 
to restart the ?ow of the food materials from the dis 
pensing device. In addition, some of the coarse particles 
break apart as they pass through the dispensing device. 
As a result, over time, the proportion of coarse particles 
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2 
in the composition being discharged from the dispens 
ing device may decrease while the proportion of ?ne 
particles in that composition may increase. 

SUMMARY OF THE INVENTION 

This invention describes an improved apparatus for 
dispensing large quantities of a blended composition of 
coarse and ?ne particles in a smooth and continuous 
manner without restricting product flow. Furthermore, 
the apparatus of this invention reduces or eliminates the 
amount of coarse ingredients, of a blend of coarse and 
fine particles, that break apart as that blend passes 
through a dispensing device providing a process to ?ll 
small packages with product from a bulk supply of 
coarse and ?ne particles while maintaining the propor~ 
tion of coarse and ?ne particles in each of the ?lled 
packages or within an acceptable range of a constant 
valve. 
The apparatus of this invention for dispensing a com 

position of coarse and ?ne particles comprises a bin 
section and a cone section. The bin section is provided 
for holding a supply of the blended composition and has 
an inlet for receiving the composition and an outlet for 
discharging the composition from the bin section. The 
cone section is located below the bin section to conduct 
particulate materials downward therefrom, and the 
cone section includes outer and inner cones. The outer 
cone is connected to and extends downward from the 
bin section, and has a first frusto-conical, annularly 
closed and downwardly inwardly sloping interior sur 
face; and the inner cone is supported within the outer 
cone, and has a second, frusto-conical, annularly closed 
and downwardly inwardly sloping interior surface. 
The inner and outer cones form an outer annulus 

therebetween; and, in use, a ?rst portion of the composi 
tion discharged from the bin section is conducted down 
ward through the inner cone, and a second portion of 
the composition discharged from the bin section is con 
ducted downward through the outer annulus between 
the inner and outer cones. These portions re-mix in the 
area directly below the inner cone as the material is 
discharged from the dispensing device. 
With one embodiment, the bin section and the outer 

cone of the cone section have circular horizontal cross 
sections, With an alternate embodiment, the bin section 
and the outer cone of the cone section have square or 
rectangular horizontal cross sections. Despite this sig 
ni?cant difference between these two embodiments, the 
identical inner cone works effectively in both dispens 
ing devices, ?rst, to ensure mass ?ow downward 
through the dispenser, second, to better ensure that the 
proportion of coarse and ?ne particles discharged from 
the dispenser remains more constant over time, third, to 
ensure a smooth and regular ?ow of that material down 
ward through the dispenser, and fourth, to reduce or 
eliminate any breaking of coarse particles passed 
through the dispenser. 

Further bene?ts and advantages of the invention will 
become apparent from a consideration of the following 
detailed description given with reference to the accom 
panying drawings, which specify and show preferred 
embodiments of the invention. 

A BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevation view in section showing one 
dispensing device according to this invention, and more 
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speci?cally, illustrating a dispensing device having a 
generally circular shape. ' 
FIG. 2 is a top view of the dispensing device shown 

in FIG. 1. 
FIG. 3 is an elevation view in section of an alternate 

dispensing device according to the present invention, 
and having a generally square shape. 
FIG. 4 is a top view of the dispensing device of FIG. 

3. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIGS. 1 and 2 illustrate dispensing apparatus 10 gen 
erally comprising top bin section 12 and cone section 
14. Bin section 12 is provided for holding a supply of a 
composition of coarse and ?ne particles; and the bin 
section has inlet 16 for receiving the blended composi 
tion, and outlet 20 for discharging the composition from 
the bin section. Preferably, bin section 12 has a central 
vertical axis which de?nes the axis of apparatus 10, and 
the bin includes a vertical cylindrical wall 22 having a 
top edge, forming inlet 16, and a substantially open 
bottom, forming outlet 20. A top cover (not shown) 
having an inlet port or opening may be provided to 
cover the top of bin section 12. 
Cone section 14 is located below bin section 12 for 

conducting downward particulate material discharged 
from the bin section, and also for holding a further 
supply of the blended composition, and this cone sec 
tion includes outer and inner cones 24 and 26. Outer 
cone 24 is connected to and extends downward from 
bin section 12, preferably coaxially therewith; and the 
outer cone has a ?rst, frusto-conical annularly closed 
and downwardly inwardly sloping interior surface 30 
forming an angle “r” with the vertical. For example, 
outer cone 24 may be integrally connected to and ex 
tend downwardly from a bottom circumferential edge 
of cylindrical side wall 22, although other arrangements 
for connecting the outer cone 24 to bin section 12 may 
be used in the present invention. Outer cone 24 termi 
nates in a bottom edge 32 that forms a central outlet 
opening; and outlet collar 36, which has a generally 
cylindrical shape, is connected to this bottom edge, 
extends downward therefrom and de?nes discharge 
outlet 40 to discharge material from dispensing device 
10. 

Inner cone 26 is supported within outer cone 24, and 
the inner cone has a second, frusto-conical, annularly 
closed and downwardly inwardly sloping interior sur 
face 42 that forms an angle “s” with the vertical. Inner 
cone 26 terminates in a bottom edge 44 that forms a 
central outlet, which is directly above and closely adja 
cent the outlet of outer cone 24. Inner cone 26 may be 
supported in any suitable way, although preferably the 
inner cone is releasably held in cone section 14. For 
example, as illustrated in FIGS. 1 and 2, inner cone 26 
may be held in place by a multitude of chains 46,, each 
of which is connected to and extends between bin sec 
tion 12 and the inner cone. More speci?cally, a ?rst end 
of each of these chains 46 is connected to the top edge 
of side wall 22 of bin section 12, for example by means 
of an eye-bolt and ring; and a second end of each of 
these chains 46 is connected to the top edge of inner 
cone 26, for example, via a ring. Preferably, these ?rst 
ends of chains 46 are equally spaced around the top 
edge of bin section 12, and the second ends of these 
chains are equally spaced around the top edge of inner 
cone 26. 
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4 
Centering pins 48 may be connected to the lower 

portion of inner cone 26 to help maintain the bottom 
portion of that cone centered within cone section 14. As 
shown in FIG. 1, centering pins 48 are connected to and 
extend between outlet collar 36 and the lower periph 
eral portion of inner cone 26. Other arrangements may 
be used, though, and for example, the centering pins 
may be connected to and extend between lower por 
tions of both the outer and inner cones 24 and 26. 
As described above, outer and inner cones 24 and 26 

de?ne outer annulus 50 therebetween; and, in the opera 
tion of dispenser 10, discussed in greater detail below, a 
?rst portion of the composition discharged from bin 
section 12 is conducted downward through the inner 
cone 26, and a second portion of the composition dis 
charged from the bin section is conducted downward 
through outer annulus 50. These ?rst and second por 
tions of the composition re-mix in the area directly 
below the outlet of inner cone 26 and are discharged 
from dispenser 10 via outlet collar 36. 

Surfaces 30 and 42 satisfy various requirements. The 
?rst of these requirements is that the angle that each of 
these surfaces make with the horizontal be greater than 
the “surface friction angle,” which is de?ned as the 
minimum angle between that surface and the horizontal 
at which the weight of the solids on the surface over 
comes the frictional forces tending to prevent the solids 
from sliding down that surface. 

Additional requirements may by surfaces 30 and 42 
relate to a condition referred to as “mass flow”, which 
in general is de?ned as a condition in which all of the 
solid material is being drawn out from the hopper. 
When a hopper of conical con?guration is used to dis 
pense or conduct a particulate material, there is a cer 
tain angle, measured between the interior surface of the 
hopper and the vertical, below which that material will 
exhibit mass ?ow but above which it will not. This 
angle which is normally emperically determined, is 
referred to as the “mass ?ow angle” for that speci?c 
combination of hopper and material. 
With the embodiment of apparatus 10 that was actu 

ally reduced to practice, the angle “s” and the included 
angle whose magnitude is the difference “r”—“s” are 
each less than the mass ?ow angle for the particular 
composition dispensed from apparatus 10. It is not nec 
essary, and indeed it may be preferred, that angle “r” 
itself be greater than the mass ?ow angle for the compo 
sition dispensed from apparatus 10. 

Preferably, outer cone 24 slants downwardly in 
wardly at a ?rst constant angle between its top and 
bottom edges, and the inner cone 26 slants downwardly 
inwardly at a second constant angle between itstop and 
bottom edges. With the embodiment of dispenser 10 
shown at FIG. 1, the top end and outer cone 24 is con 
tiguous to the outlet 20 of bin section 12, and the bottom 
edge 32 of the outer cone is contiguous to outlet collar 
36. Also, the top edge of inner cone 26 extends into bin 
section 12, and the bottom edge of the inner cone is 
adjacent outlet collar 36. 
Even more speci?cally, with dispenser 10, “r” is 

preferably between 40° and 50° and most preferably 
approximately 45", “s” is preferably between 16° and 
18° and most preferably approximately 17°, and the 
bottom edge or outlet of inner cone 26 is preferably 
three to ?ve inches, and most preferably approximately 
4 inches, above bottom edge or outlet 32 of outer cone 
24. 
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The diameter of the bottom outlet of the inner cone is 
preferably between 9 and 11 inches and most preferably 
approximately 10 inches, the diameter of the top edge of 
the inside cone is approximately 33 inches, and the 
height of this inner cone is approximately 35 inches. 
The diameter of the bottom outlet of outer cone is pref 
erably between 11 and 13 inches and most preferably 
approximately 12 inches, the diameter of the top end of 
that outer cone is approximately 69 inches, and the 
height of the outer cone is approximately 31 inches. 
Moreover, preferably the apex of inner cone 26 is lower 
than the apex of outer cone 24; and as shown in FIG. 1, 
the lowermost edge of the outer cone is somewhat 
lower than the lowermost edge of the inner cone. 

Dispenser 10 also includes a movable gate (not 
shown) to control the ?ow of particulate material from 
the dispenser. This gate member may be located in, 
above or below outlet collar 36; and the gate member 
has a closed position preventing particulate flow out 
ward from the dispensing device, and an open position 
allowing particulate material to ?ow outward from the 
dispensing device. This gate member also may have a 
number of partially open positions, allowing particular 
material to be discharged from dispensing device 10 at 
various rates. 

Dispenser 10 also includes a plurality of wheels 52 
connected to cone section 14 in any suitable way to 
support the dispenser for movement over a surface. In a 
typical operation, device 10 is moved over a hole in a 
?oor or similar surface. A chute is located in that hole 
and extends downward therefrom to guide material 
from dispenser 10 and into a multitude of packages that 
are passed beneath the chute. The above-mentioned 
control gate is closed to prevent particulate material 
from being discharged from dispensing device 10, and 
the entire dispensing device including cone section 14 
and bin section 12 is ?lled with the desired composition. 
Then, the above-mentioned control gate is opened to 
feed material from apparatus 10, through the delivery 
chute and into small packages passed through the dis 
pensing device. 

It was found that, in the absence of inner cone 26, 
when the control gate of device 10 was initially opened, 
material from the center of the dispenser ?owed out 
ward at a rate faster than the material from the sides of 
the dispenser. Since ?ne particles tended to congretate 
in the center of the dispenser, this resulted in a larger 
than preferred proportion of ?ne particles in the ?rst 
few packages ?lled from the dispenser. It is believed 
that adding inner cone 26, ?rst, decreases the rate at 
which particles ?ow down through the center of the 
dispenser 10, and also increases the rate at which parti 
cles ?ow down from the sides of the dispenser. A bal 
ance was obtained resulting in the proportion of fine 
and coarse particles being discharged from the dis 
penser at a rate close to a desired constant value. Fur 
thermore, adding inner cone 26 improved the ?ow of 
particles downward through the dispenser; and in par 
ticular, that flow is much smoother, and jamming of the 
particles in the dispenser has been virtually eliminated. 
In addition, it has been found that with the presence of 
inner cone 26, the tendency of any coarse particles in 
the composition to break has been dramatically de 
creased. 

In the above-described embodiment of the invention, 
outer and inner cones 24 and 26 are both frusto-conical 
right circular cones. However, the present invention is 
not limited to right circular cones; and the word “cone” 
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6 
as used herein and in the appended claims is de?ned by 
the general de?nition: any surface generated by moving 
a straight line that passes through a fixed point, along a 
closed horizontal path spaced from that point. 

It will be recognized that, when cones other than 
right frusto-cones are used in the practice of the present 
invention, the above-discussed relationships between 
the positions and orientations of the surfaces of outer 
and inner cones 24 and 26 apply to each portion of the 
outer cone and the most nearly contiguous portion of 
the inner cone. 
FIGS. 3 and 4 illustrate an alternate dispensing de 

vice 10a. Device 100 is generally similar to device 10, 
and elements of the former device that correspond to 
elements of the latter device are given the same refer 
ence number as that corresponding element but with the 
added suffix “a.” Thus, generally, dispensing device 10a 
comprises top bin section 12a and cone section 14a. Bin 
section 12a includes cylindrical side wall 22a forming 
top inlet 16a and bottom outlet 20a. Cone section 14a is 
connected to and extends downward from bin section 
120, and the cone section includes outer cone 23a. The 
inner cone of dispensing device 10a is identical to cone 
26 of apparatus 10, and thus the parts of the inner core 
of device 10a are given the same reference numbers as 
they are given in FIGS. 1 and 2. 

Similar to surfaces 30 and 42 of device 10, the angles 
that surfaces 300 and 42 of device 10a make with the 
horizontal are greater than the surface friction angle for 
the composition being dispensed through device 100. 
Also, the angle “s” and the included nagle whose mag 
nitude is the difference “t” minus “s” are each less than 
the mass ?ow angle for the particular composition dis 
pensed from apparatus 10a. Angle “t” itself need not be 
greater than that mass ?ow angle. 
The principle difference between dispensing devices 

10 and 10a is that bin section 12 and outer cone 24 of the 
former device have circular horizontal cross sections, 
while bin section 12a and outer cone 24a of device 100 
have square horizontal cross sections. More specifi 
cally, bin section 12a comprises four generally planar 
wall members, referenced in FIGS. 3 and 4 as 62, 64, 66 
and 68, and these sections are connected together in a 
box-shape with open top and bottom ends. Similarly, 
outer cone 24a includes four generally planar side mem 
bers referenced in FIGS. 3 and 4 as 72, 74, 76 and 78. 
Member 72 slants downwardly inwardly from the bot 
tom edge of bin member 62, at an angle “t” to the verti 
cal; and cone member 74 slants downwardly inwardly 
from the bottom edge of bin member 64, also at that 
angle “t” to the vertical. Likewise, member 76 slants 
downwardly inwardly from the bottom edge of bin 
member 66, and member 78 slants downwardly in 
wardly from the bottom edge of member 68, with both 
members 76 and 78 forming an angle “t” to the vertical. 
Each of the cone members has a generally truncated 
triangular shape, and the bottom edges of these cone 
members form outer cone outlet 32a. 

Preferably, “t” is between 30° and 40°, outlet 34a of 
outercone 24a has a square shape, with each side of this 
square being ll to 13 inches long, and the height of 
outer cone 24a is between 38 and to 42 inches. Each side 
of bin section 12 has a width between 66 and 72 inches, 
and the length of the top edge of each member of outer 
cone 24a is also between 66 and 72 inches. With one 
embodiment of apparatus 10a that was actually reduced 
to practice, angle “t” is approximately 35°, the outlet of 
outer cone 240 has a square shape, with each side of the 
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square being 12 inches long. The height of the outer 
cone is about 40% inches, and the height of the bin sec 
tion 12a is about 43; inches. Each side member of bin 
section 12a has a width of approximately 69 inches, and 
this is also the length of the top edge of each member of 
outer cone 24a. 

The dimensions of inner cone 26 are the same as given 
above in connection with dispenser 10; and with device 
100, the bottom outlet of the inner cone also is prefera 
bly 3 to 5 inches, and most preferably about 4 inches, 
above the bottom outlet of the outer cone. 
The operation of device 100 is very similar to the 

operation of device 10, and it is unnecessary to describe 
that operation again herein in detail. Brie?y, dispenser 
10a is ?lled with the desired composition. The control 
gate (not shown) of device 10a is opened to allow the 
particulate material to ?ow downward through inner 
cone 26 and outer cone 240. This material is discharged 
from the dispensing device through outlet co'llar 36a 
and into small packages passed beneath the dispensing 
apparatus 10. 

Despite the signi?cant differences between the de 
vices 10 and 100, it was found that the identical inner 
cone 26 works effectively in both dispensing device, 
?rst, to ensure mass flow downward through the dis 
penser, second, to better ensure that the proportion of 
coarse and ?ne particles discharged from the dispenser 
remains more constant over_ time, third, to ensure a 
smooth and regular ?ow of that material downward 
through the dispenser, and fourth, to reduce or elimi 
nate any breaking of coarse particles passed through the . 
dispenser. 
The apparatus of this invention demonstrates im 

provements for dispensing solid particulate materials 
having coarse and ?ne materials. In the use of ?aked 
cereal in the apparatus of this invention, as the ?aked 
cereal ?ows through the bin, a smooth and constant 
?ow is observed with exceptionally low amounts of 
deterioration of the coarse ?akes to the ?ne ?akes i.e., 
signi?cantly reduced segragation and breakage of the 
?ake cereal occurs compared to the ?ake ?ow-through 
in a standard bin. All products ?owing through the 
apparatus of this invention are evenly proportioned 
with ?ne and coarse ?akes without segregation of the 
product. 
While it is apparent that the invention disclosed 

herein is well calculated to ful?ll the desired results 
previously stated, it will be appreciated that numerous 
modi?cations and embodiments may be devised by 
those skilled in the art, and it is intended .that the ap 
pended claims cover all such modi?cations and embodi 
ments as fall within the true spirit and scope of the 
present invention. 
What is claimed is: 
1. An apparatus for dispensing a composition of 

coarse and ?ne particles comprising: 
a bin section for holding a supply of the blended 

composition, and having an inlet for receiving the 
composition from the bin section; and 

a cone section located below the bin section, and 
including 

(i) an outer cone connected to and extending down- ' 
ward from the bin section, and having a ?rst frusto 
conical, annularly closed and downwardly in 
wardly sloping interior surface, and 

(ii) an inner cone supported within the outer cone, 
and having a second frusto-conical, annularly 
closed and downwardly sloping interior surface to 
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conduct downward a ?rst portion of the composi 
tion discharged from the bin section, 

the inner and outer cones forming an outer annulus 
therebetween to conduct downward a second por 
tion of the composition discharged from the bin‘ 
section, 

the outer cone including a bottom edge forming an 
outlet opening to discharge the composition from 
the cone section, the inner cone including a bottom 
edge forming an outlet opening to discharge said 
?rst portion of the composition from the inner 
cones, and 

the outlet opening of the inner cone having a diame 
ter between 11 and 13 inches and being three to ?ve 
inches above the outlet opening of the outer cone, 
and the interior surface of the inner cone forming 
an angle between 16° and 20° with the vertical. 

2. An apparatus according to claim 1, wherein the 
outlet opening of the inner cone is approximately four 
inches above the outlet opening of the outer cone. 

3. An apparatus according to claim 2, wherein the 
interior surface of the inner cone forms an angle of 
“approximately fl 87° with the vertical. 

4. An apparatus according to claim 2, wherein: 
the inner cone includes a top edge de?ning an inner _ 
cone inlet; and 

the inner surface of the inner cone slants inwardly 
downwardly at a constant angle of approximately 
18° to the vertical, from the top edge of the inner 
cone to the bottom edge thereof; 

the inner cone inlet has a diameter of approximately 
33 inches; and 

the inner cone outlet has a diameter of approximately 
10 inches. 

5. An apparatus according to claim 4, wherein the 
outer cone includes a top edge de?ning an opening 
having a diameter of approximately 70 inches; 

the outer cone outlet has a diameter of approximately 
12 inches; 

the inner surface of the outer cone slants inwardly 
downwardly at a constant angle between 40° and 
50° to the vertical, from the top edge of the outer 
cone to the bottom edge thereof. 

6. An apparatus according to claim 5, wherein the 
outer cone is a right frusto-cone. 

7. An apparatus according to claim 6, wherein the top 
edge of the inner cone is located inside the bin section. 

8. An apparatus according to claim 4, wherein: 
the outer cone included ?rst, second, third, and 

fourth side members, each of the side members 
having the shape of a truncated triangle, and in 
cluding top and bottom edges; 

the top edge of each side member is approximately 
sixty-nine inches long; the bottom edge of each side 
member is approximately twelve inches long; and 

the ?rst, second, third, and fourth side members are 
connected together, with the top edges of the side 
members forming a square opening, and with the 
bottom edges of the side members forming the 
bottom edge of the outer cone and de?ning said 
outer cone outlet. 

9. An apparatus according to claim 8, wherein each of 
the ?rst, second, third, and fourth side members slants 
inwardly downwardly at a constant angle between 30“ 
and 40° to the vertical, from the top edge of the side 

. member to the bottom edge thereof. 
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10. An apparatus according to claim 1, further includ 
ing means for releasably holding the inner cone in the 
cone section. 

11. An apparatus according to claim 10, wherein the 
means releasably holding the inner cone in the cone 

section includes a multitude of chains, each of said 

chains being connected to, and extending between, the 
bin section and the inner cone. 

12. An apparatus according to claim 11, wherein said 
chains are connected to, and are equally spaced around 

an upper portion of the inner cone. 

13. An apparatus according to claim 12, wherein said 
chains are connected to, and are equally spaced around 

an upper edge of the inner cone. 
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14. An apparatus according to claim 13, wherein said 

chains are also connected to, and are equally spaced 
around an upper edge of the bin section. 

15. An apparatus according to claim 11, further in 
cluding a plurality of centering pins connected to a 
lower portion of the inner cone to maintain the inner 
cone in a centered position in the cone section. 

16. An apparatus according to claim 15, further in 
cluding a discharge collar connected to and extending 
downward from the outlet of the inner cone and to 
discharge the composition from the dispenser, and 
wherein the centering pins are connected to, and extend 
between, the discharge collar and the lower portion of 
the inner cone. 

17. An apparatus according to claim 16, wherein the 
centering pins are equally spaced around the lower 
portion of the inner cone. 

* i I! III * 


